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  ~ = c = kB = 1
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
  gµν = diag(1,−1,−1,−1)
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Kµ = (k0,k)
 
 
 
 
 
  k
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
  k = |k|
 
 
 
 
 
 
 


 
 
 
  ˆ k = k/k
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  ωn = 2nπT
 
 
 
 
 
 
 
 
 
 
 
  ωn = (2n + 1)πT
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
L = −
1
4
Ga
µνGµν
a + ¯ ψ (iD ￿− ˆ m)ψ ,
 
 
 
 
 
 
 
 
G
a
µν = ∂µA
a
ν − ∂νA
a
µ + gf
abcA
b
µA
c
ν
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Aa
µ
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  fabc
 
 
 
 
 
 
 
 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 
 
SU(3)c
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ψ =



 



ψu
r
ψd
r
ψu
g
ψd
g
ψu
b
ψd
b



 



.
 
 
 
 
 
 
 
 
 
 




 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  ¯ ψ = ψ†γ0
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Dµ = ∂µ −igAa
µTa
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  ˆ m = diag(mu,md,mu,md,mu,md)
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 


 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
¯ Ψ =
  ¯ ψ, ¯ ψC
 
, Ψ =
 
ψ
ψC
 
,
 
 
 
 
 
 
 
  ψC = C ¯ ψT
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I
 ¯ Ψ,Ψ,A
 
= −
1
4
 
X
G
a
µν(X)G
µν
a (X) +
1
2
 
X,Y
¯ Ψ(X)S
−1
0 (X,Y )Ψ(Y ) ,
 
 
 
 
 
 
 
 
S
−1
0 (X,Y ) =
 
iD ￿ X + ˆ  γ0 − ˆ m 0
0 iD ￿
C
X − ˆ  γ0 − ˆ m
 
δ(4)(X − Y )
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D C
µ = ∂µ+igAa
µT T
a
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
  δ(4)(X−Y ) = δ(τx−τy)δ(3)(x−y)
 
 
 
 
 
 
 
 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  ˆ   = diag( u
r, d
r, u
g, d
g, u
b, d
b)
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   3 =  8 = 0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  SU(3)c
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
   3
 
 
   8
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 


 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
℄
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
℄
Γ
 ¯ Ψ,Ψ,A,S,D
 
= I
 ¯ Ψ,Ψ,A
 
−
1
2
TrlnD
−1 −
1
2
Tr
 
D
−1
0 D − 1
 
+
1
2
TrlnS−1 +
1
2
Tr
 
S
−1
0 S − 1
 
+ Γ2
 ¯ Ψ,Ψ,A,S,D
 
.
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  S
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−1
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Γ2 = −
g2
4
 
X,Y
Tr
NG,c,f,s
[Γµ
a S(X,Y )Γν
b S(Y,X)] Dab
µν(X,Y ) ,
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
Γµ
a =
 
γµTa 0
0 −γµT T
a
 
.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
δΓ
δ¯ Ψ
= 0 ,
δΓ
δΨ
= 0 ,
δΓ
δAa
µ
= 0 ,
δΓ
δD
= 0 ,
δΓ
δS
= 0 .
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  ¯ Ψ
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Aa
µ
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dab
ν F
νµ
b (X) =
δ
δAa
µ(X)
 
1
2
Tr
 
D
−1
0 D − S
−1
0 S
 
− Γ2
 
,
 
 
 
 
 
 
 
 
  Dab
ν = ∂νδab −gfabcAc
ν(X)
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µ ∼ gµ0δa8
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D
−1µν
ab (X,Y ) = D
−1
0
µν
ab (X,Y ) + Π
µν
ab (X,Y ) ,
 
 
 
 
 
 
 
 
 
Π
µν
ab (X,Y ) = −2
δΓ2
δD
νµ
ba (Y,X)
=
g2
2
Tr[Γµ
a S(X,Y )Γν
b S(Y,X)]
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
−1(X,Y ) = S
−1
0 (X,Y ) + Σ(X,Y ) ,
 
 
 
 
 
 
 
 
 
Σ(X,Y ) = 2
δΓ2
δS(Y,X)
= −g2 Γµ
a S(X,Y )Γν
b Dab
µν(Y,X)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S−1(K) = S
−1
0 (K) + Σ(K) , Σ(K) = −g2 T
V
 
Q
Γµ
a S(Q)Γν
b Dab
µν(K − Q) .
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
S
−1
0 =
  
G
+
0
 −1
0
0
 
G
−
0
 −1
 
, Σ =
 
Σ+ Φ−
Φ+ Σ−
 
,
 
 
 
 
 
 
 
 
 
 
G
+
0
 −1
(K) = γµ(Kµ + gAa
µTa) + ˆ  γ0 − ˆ m ,
 
 
 
 
 
 
G
−
0
 −1
(K) = γµ(Kµ − gAa
µT T
a ) − ˆ  γ0 − ˆ m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Σ±
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
  Φ±
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Σ−(K) = C[Σ+(−K)]TC−1
 
 
  Φ−(K) = γ0[Φ+(K)]†γ0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S =
 
G+ Ξ−
Ξ+ G−
 
,
 
 
 
 
 
 
 
 
 
G
± =
 
 
G
±
0
 −1
+ Σ
± − Φ
∓
  
G
∓
0
 −1
+ Σ
∓
 −1
Φ
±
 −1
,
 
 
 
 
 
Ξ± = −
  
G
∓
0
 −1
+ Σ∓
 −1
Φ± G± .
 
 
 
 
 
 
 
 
  G±
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
  Ξ±
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
  (21)
 
 
  (12)
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Φ
+(K) = g
2 T
V
 
Q
γ
µT
T
a Ξ
+(Q)γ
νTb D
ab
µν(K − Q) ,
 
 
 
 
 
Φ−(K) = g2 T
V
 
Q
γµTa Ξ−(Q)γνT T
b Dab
µν(K − Q) .
 
 
 
 
  
 
 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Φ−(K) = γ0[Φ+(K)]†γ0
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Φ± =



 



0 0 0 ∆
±
1 0 0
0 0 ∆
±
2 0 0 0
0 ∆
±
2 0 0 0 0
∆
±
1 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0



 



.
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±
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  ∆
±
2
 
 
 
 
 
 
 
 
 
∆
±
1  = ∆
±
2
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
℄
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 


 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Σ±
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
℄
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Σ
+(K) = Σ
−(K) ≃
g2
9π2 γ0 k0 ln
 
g 
|k0|
 
.
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G± −1
= diag
 
[G
±
0
u
r]−1 − ∆
∓
1 G
∓
0
d
g ∆
±
1 , [G
±
0
d
r]−1 − ∆
∓
2 G
∓
0
u
g ∆
±
2 , [G
±
0
u
g]−1 − ∆
∓
2 G
∓
0
d
r ∆
±
2 ,
[G
±
0
d
g]
−1 − ∆
∓
1 G
∓
0
u
r ∆
±
1 , [G
±
0
u
b]
−1, [G
±
0
d
b]
−1
 
,
 
 
 
 
 
 
 
 
 
[G
±
0
f
i ]
−1 = γ
µKµ ±  
f
i γ0 .
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
  Aa
µ = 0
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  [G±u
r]−1
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 


 
 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
  ∆
+
1
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
  ∆
−
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Σ± = 0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ξ± =


 



 

0 0 0 Ξ±ud
rg 0 0
0 0 Ξ±du
rg 0 0 0
0 Ξ±ud
gr 0 0 0 0
Ξ±du
gr 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0


 



 

,
 
 
 
 
 
 
 
 
 
Ξ
±ud
rg = −G
∓
0
u
r∆
±
1 G
±d
g , Ξ
±du
rg = −G
∓
0
d
r∆
±
2 G
±u
g , Ξ
±ud
gr = −G
∓
0
u
g∆
±
2 G
±d
r , Ξ
±du
gr = −G
∓
0
d
g∆
±
1 G
±u
r .
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  SU(3)c
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
℄
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
  Dab
µν(K−Q) = 
δabDµν(K − Q)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
∆
+
1 (K) = g2 T
V
 
Q
γµ
 
1
2
Ξ+ud
gr(Q) −
1
6
Ξ+ud
rg(Q)
 
γνDµν(K − Q) ,
 
 
 
 
 
∆
+
2 (K) = g
2 T
V
 
Q
γ
µ
 
1
2
Ξ
+du
gr(Q) −
1
6
Ξ
+du
rg(Q)
 
γ
νDµν(K − Q) ,
 
 
 
 
 
∆
+
2 (K) = g2 T
V
 
Q
γµ
 
1
2
Ξ+ud
rg(Q) −
1
6
Ξ+ud
gr(Q)
 
γνDµν(K − Q) ,
 
 
 


 
∆
+
1 (K) = g2 T
V
 
Q
γµ
 
1
2
Ξ+du
rg(Q) −
1
6
Ξ+du
gr(Q)
 
γνDµν(K − Q) .
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  ∆
+
1
 
 
  ∆
+
2
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 
∆
+
1 (K) + 3∆
+
2 (K) =
4
3
g2 T
V
 
Q
γµ Ξ+ud
rg(Q)γνDµν(K − Q) ,
 
 
 
 
 
3∆
+
1 (K) + ∆
+
2 (K) =
4
3
g2 T
V
 
Q
γµ Ξ+ud
gr(Q)γνDµν(K − Q) .
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Ξ+ud
rg
 
 
  Ξ+ud
gr
 
 
 
 
 
 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 


 
  ∆
±
1,2
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
℄
 
P
e
c(k) =
1
4
(1 + cγ5)(1 + eγ0γ   ˆ k) ,
 
 
 
 
 
 
 
 
  c = ±
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
  e = ±
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
∆
+
n(K) =
 
c,e
φ
e
nc(K)P
e
c(k) , ∆
−
n(K) =
 
c,e
φ
e
nc
∗(K)P
−e
−c(k) , n = 1,2 .
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 e = ±
 
ǫe
k ( ,φ) =
 
(k − e )
2 + |φ|
2 ,
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G+u
r(K) =
 
c,e
Pe
c(k)
(k0 + δ 1)2 − [ǫe
k (¯  ,φ e
1c)]
2 [G
−
0
d
g]−1(K) ,
 
 
 
 
 
G
+d
r(K) =
 
c,e
Pe
c(k)
(k0 + δ 2)2 − [ǫe
k (¯  ,φ e
2c)]
2 [G
−
0
u
g]
−1(K) ,
 
 
 
 
 
G+u
g(K) =
 
c,e
Pe
c(k)
(k0 − δ 2)2 − [ǫe
k (¯  ,φ e
2c)]
2 [G
−
0
d
r]−1(K) ,
 
 
 


 
G+d
g(K) =
 
c,e
Pe
c(k)
(k0 − δ 1)2 − [ǫe
k (¯  ,φ e
1c)]
2 [G
−
0
u
r]−1(K) ,
 
 
 
 
 
 
 
 
 
 
¯   =
 u
r +  d
g
2
=
 d
r +  u
g
2
=   −
 e
6
+
 8
2
√
3
,
 
 
 
 
 
δ 1 =
 u
r −  d
g
2
=
1
2
( 3 −  e) ,
 
 
 
 
 
δ 2 =
 d
r −  u
g
2
=
1
2
( 3 +  e) .
 
 
 


  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


  ¯  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  k0 = −ǫe
k
 
¯  ,φ e
1c
 
± δ 1
 
 
 
 
 
 
  2δ 1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  G
∓
0 ∆±
nG± = G∓∆±
nG
±
0
 
 
 
 
 
 
 
 
 
 


 
 
 
 
Ξ±ud
rg(K) = −
 
c,e
P
∓e
∓c(k)φ e
1c(±K)
(k0 ∓ δ 1)2 − [ǫe
k (¯  ,φ e
1c)]
2 ,
 
 
 
 
 
Ξ±du
rg(K) = −
 
c,e
P
∓e
∓c(k)φ e
2c(±K)
(k0 ∓ δ 2)2 − [ǫe
k (¯  ,φ e
2c)]
2 ,
 
 
 
 
 
Ξ
±ud
gr(K) = −
 
c,e
P
∓e
∓c(k)φ e
2c(±K)
(k0 ± δ 2)2 − [ǫe
k (¯  ,φ e
2c)]
2 ,
 
 
 


 
Ξ±du
gr(K) = −
 
c,e
P
∓e
∓c(k)φ e
1c(±K)
(k0 ± δ 1)2 − [ǫe
k (¯  ,φ e
1c)]
2 .
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  φ e
nc(−K) = φ e
nc
∗(K)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Dµν(K − Q) = −gµν/Λ2
 
Λ = const.
 
 
 
 
 
 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
  φ e
nc(K)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  e = ±
 
 
 
 


 
 
 
 
 
 
 
 
  c = ±
 
 
 
 
 
 


 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
  e,c
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  K
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
φ1 + 3φ2 =
8
3
g2
Λ2
T
V
 
Q
 
e
φ1
(q0 − δ 1)2 −
 
ǫe
q(¯  ,φ1)
 2 ,
 
 
 
 
 
3φ1 + φ2 =
8
3
g2
Λ2
T
V
 
Q
 
e
φ2
(q0 + δ 2)2 −
 
ǫe
q(¯  ,φ2)
 2 .
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
T
 
n
1
(q0 − δ )2 − ǫ2 = −
1
4ǫ
 
tanh
 
ǫ + δ 
2T
 
+ tanh
 
ǫ − δ 
2T
  
−→
T→0
−
1
2ǫ
θ(ǫ − |δ |) .
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
φ1 + 3φ2 = −
2
3π2
g2
Λ2
 
e
  κ
0
dq q2 φ1
ǫe
q(¯  ,φ1)
θ
 
ǫe
q(¯  ,φ1) − |δ 1|
 
,
 
 
 
 
 
3φ1 + φ2 = −
2
3π2
g2
Λ2
 
e
  κ
0
dq q2 φ2
ǫe
q(¯  ,φ2)
θ
 
ǫe
q(¯  ,φ2) − |δ 2|
 
.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 


 
 
 
  κ
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
p2SC =
T
V
Γ∗ ,
 
 
 
 
 
 
 
 
  Γ∗
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
p2SC =
1
2
T
V
 
TrlnS
−1 −
1
2
Tr(ΣS)
 
,
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  S
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 


 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
−
1
4
T
V
Tr(ΣS) = −
1
4
T
V
Tr
X,c,f,s
 
Σ
+ G
+ + Σ
− G
− + Φ
− Ξ
+ + Φ
+ Ξ
− 
,
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Σ±
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
−
1
4
T
V
Tr(ΣS) = −
g2
4
T 2
V 2
 
K,Q
Tr
c,f,s
 
γµTa Ξ−(K)γνT T
b Ξ+(Q) + γµT T
a Ξ+(K)γνTb Ξ−(Q)
 
Dab
µν(K − Q) ,
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Dab
µν(K − Q) = −δabgµν/Λ2
 
 
 
 
 
 
 
 
 
 
  a,b
 
 
   ,ν
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
  K
 
 
  Q
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
−
1
4
T
V
Tr(ΣS) =
3
4
Λ2
g2
 
|φ1|2 + |φ2|2 + 3(φ∗
1φ2 + φ1φ∗
2)
 
.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
2
T
V
TrlnS−1 =
=
T
V
 
K
 
e



 
n=1,2
 
j=±
ln
 
(k0 + j δ n)2 − [ǫe
k(¯  ,φn)]2
T 2
 
+ ln
 
k2
0 − [ǫe
k( u
b,0)]2
T 2
 
+ ln
 
k2
0 − [ǫe
k( d
b,0)]2
T 2
 



=
1
π2
 
e
  κ
0
dk k
2


 
n=1,2



ǫ
e
k(¯  ,φn) +
 
j=±
T ln
 
1 + exp
 
−
ǫe
k(¯  ,φn) + j δ n
T
  



+ǫe
k( u
b,0) + 2T ln
 
1 + exp
 
−
ǫe
k( u
b,0)
T
  
+ ǫ
e
k( 
d
b,0) + 2T ln
 
1 + exp
 
−
ǫe
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